DOCONENT RESUME 



ED 080 371 



SE 016 636 



AUTHOR 
TITLE 

INSTITUTION 
PUB DATE 
NOTE 

EDRS PRICE 
DESCRIPTORS 



Esser, Robert 

Biology [Sahuarlta High School Career Curriculum 
Project* 2 

Sahuarita High School District 130, Ariz. 
[73] 

93p«; Pagination not consecutive 
MF-$0.65 HC-$3.29 

^Biology; Curriculum; ^Curriculum Guides; 
Instructional Materials; Science Activities; Science 
Education; ^Science Units; ^tsecondary School Science; 
t^Teacher Developed Materials; Units o£ Study (Suiiject 
Fields) 



ABSTRACT 

This course entitled ^Biology** is one of series of 
Instriictional guides prepared by teachers for the Sahuari^ High 
School (Arizona) Career Curriculum Project. It CKmsists of 11 units 
of study, and 45 behavioral objectives relating to these units are 
listed. The topics covered include observation, measurement, scales 
and magnification, the microscope, cdiaracteristios of living things, 
observation and classifying, spatial relati<Hiships, constructing 
inferences and defining operationally, cells, plant reproduction, and 
heredity. The units provide a statement of the raticmale, objectives, 
sources of information, a series of student activities, and answers 
to the activity problems. For related units in this series see SE 016 
635 - SE 016 644. (JR) 
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COURSE TITLE: BIOLOGY 



OBJECTIVES 

1. Construct a list of observable properties of an object, using 
at least four of your fiire senses. 

2. Construct a ruler using arbitrary units and name the lengths of 
objects using these units. 

3. Describe the changes caused by the ■anipulation of an object. 

Construct a list of observable propa»ties of an object trtiich will 
allow another individual to distinguish between the obiect and 
other similar objects. 

5. List ^CNir occi^tlcmal areas in iditch observation and aeasureMnts 
is needed and relate these to occt^ational clusters and be able to 
tell your instructor what a vocation is. 

6. Nana lengths of Ejects to the nevMt mousing a metric ruler. 

7. Identify abbreviations from <^Mon metric units of length and mass. 

8. Ordep three oi^ more objects by lei^h or mass. 

9. Apply rules to convert fpom one unit of metric length or mass to 
another* 

10* Identic a career idimre mMSWMsnt is import«it. Write a shOTt 
report telling how and in what imits measuremmt is used. 

11. Apply a rule to determtoe the size of an object on the basis of 
a picture of the and the magnification of the picture. 

12. Apply arule to determine the size of an object on the basis of a picture 
of the object and a ieale #or the picture. 

13* Tell about rae career of your ctoiM using these areas as a guide 
limit: 

1. Hbere does one get the skills? 

2. How and idme do y^ 9pply1 

3. IRiat eicaetly would you do the job? 

l^i Demonstrate the technique for preparing an unstained or a stained wet mount. 
15. Apply a rule to calibrate the field of vision of a microscope. 



16. Demonstrate the r^asurement of microscopic objects with a microscope 
and a ruler* 

17. List three skills and three separate careers in the field of Health and 
Harine Science which use the microscope. 

18. Identify organic objects from inorganic objects. 

19. Define the classification group Protista. 

20. Culture one group of microorganism from three available and describe 
the growth and reprochiction « over a two-week period. 

21. List three careers in different areas that have to do with life, one 
of which must deal with microorganisms. 

22. Be able to define the world of work in everything no more than one 
page 8 1/2'* by 11". 

23 . Use the library in finding cax*eers in career clusters . 

24. Describe one of more meabn^s of a set of objects so that another 
individual will be able to identijfy or name the object or objects. 

25. Construct a multistage classification for a set of objects. 

26. Construct a dichotonous key which will enable am>ther individual to 
name unknown members of a set of objects. 

27. Describe the Kingdoms of Organism. 

28. Describe Phylums of the Kingdoms as listed in the activities. 

29.. Name and order In the system of t^onomy two organisms from Kingdcwn to species. 

30. Given an object and secti^^l views of the object, name whether the 

views are cross of longitudinal and identify the point on the object from which . awf 
the section was taken, / 

31. Given a set of ordered swial-cross -sect ions construct a drawing of a 
longitudinal view of the d>ject. / 

32. Demonstrate the swial sectioning of an object, construct drawings of the 
sections and order the drawings. 

f 

33.. Using awf resources , pick at least one career 'n which you are interested. 



3H. Distinguish betwMn observations and inferences about objects, 

35. Construct inferences based on observations of biological bbjects or 
phenomenon. 

36. Distinguish between an operational and descriptive definition, 

37. Construct an opwational definition of an object which is being 
observed and/or Manipulated, 

38. ^List attitudes aful work habits you would expect an employee to have 

in the career area of your dioice. 

39. Construct and naM the parts of a cell. 
HO. Distinguish 5 diff«c>ent kinds of cells. 
HI. Describe the cell pwts, 

H2. Describe careers in Vet medicine* At least 5 of them with the amount 
of training needed to obtain the j<^s* 

H3* Demonstrate the ability to make a m^t of an onion and use the 
microscope in finding cell parts. 

HH. Desa^ibe how cell reproduction occurs in cells with a recognizable 
nucleus . (id.tosi8 ) 

H5. Distinguish the results of mitosis on unicellular and multicellular 
organisms. 



UNIT I - t^HAT YOU 5?EE IS 



RATIONALE : _ 

The primary process one must master in order to learn to do 
science, is that of observation ^ On the basis of observations, 
the scientist is able to desi^^xperiments, collect data, and 
draw valid conclusions « You will, therefore, begin your study of 
biology, by learning how scientists observe. 

In its sin^lest form, observatirn is br»sed only upon your 
senses* If you could not see, hear, tast^, sm^ll or feel, ynu 
would have no contact at all wit^ the world around you* Your 
senses can be expanded through the use of tools, such as the 
microscope, and so you will also have to learn to use such de* 
vises. 

Finally, you ha%*e the ability to manipulate or cause chanqes 
in objects. By observing changes, much additional information 
can be gained. 

OBJECTIVES ; 

The student should: 

1. Construct a list of observable properties of an object, 
using at least four of your five senses* 

2. Construct a ruler using arbitrary units and name the 
lengths of objects using these units. 

3* Describe the changes caused by the manipulation of an 
Object. 

4. Construct a list of observable properties of an object 
wnicn will allow another individual to distincfuish 
between the object and other similar ob^eetsV 

5. List four occupational areas in i^ieh observation and 
measurements is needed and relate these to occupational 
clusters and be able to tell your instructor what a vo- 
cation is. 



Obtain a packet of objects from the supply room. Using only 
your five senses, make observations of thes^ objacts. List your 
observations in Column 1 of the Observation Data Sheet found at 
the end of this section. Use a separate data sheet for each of the 
objects. Then manipulate each of the objects and record any addi*. 
tional observations. These observations should also be written 
in Column 1. 

Finally, in the lower section of Column 1, list any differences 
which might enable an outside observer to distinguish the objects, 
save column 2 for observations you make later in the course. 

score your ability to observe, using the following scale:*' 



ERIC 



sight 
Taste 
Smell 
Touch 
Sound 



point 
each 



Quantitative ) 3 

) points 
Observations ) each . 



Observations ) 
)2 

based on ) points 

)each 
Manipulations) 



♦Adapted from Science, ^ocess Approach, Xerox Corp. 

For conclusions based on observations , rather than direct 
observation, 3 points will be deducted. Example: If you drop a 
few grains of salt on the table and say, "There wasn't any sound," 
you are forming a conclusion. You should say, "Mdldn't hear any 
sound," since the object probably does make a sound which is in- 
audible. 

If you can get 25 points, you are an excellent observer,- 20 
points is fair; and 15 or below is very poor. On the evaluation 
you must get 25 or more points. Be sure that your descriptions are 



based only on your observations. Do not dr?w conclusions. List 
only what you observe, not what you think. 

INFORMMTIOM SOURCES AND ACTIVITIES ^ 

There are various ways by which you can observe objects or 
procedures. The simplest of these is with; your senses « Perhaps 
in the past, when you observed an object, you described only the 
color and shape. Now, however, you must learn to use all of your 
senses. Below is a list of observations you might make. Can you 
make the list longer? 

1. With your sight you may be able to tell: 

a • col ^r e . how light ' is absorbed , trana- 

b. shape mittedi or reflected 

c. color tonal value f ♦ whether the object is trans- 

d. texture parent, translucent or opaque 

2. With touch, you may be able to tell: 

. a. texture c, hardness 

b. ten^rature d* weight <heavy or light) 

3. By smelling, you may decide the object is: 

a. pungent c« smells just like another 

b. aromatic familiar object 

4. The object may taste: 

a. bitter e. salty 

b. sweet f • hot or cold 

c. sour g. may taste just like another 

d. bland familifu: object 

5. If the object makes a sound you can describe j 

a. the pitch (frequency) of the sound (high or low) 

b. the volume (intensity) of the sound (number of decibels) 

c. the duration of the sound (how long It lasts) 

If you observe an object using as many of the above items as 
possible, you have not only used all of your senses, but you have 
made types of observations. Most of the observations were 



quali tative. Qualitative observations do not involve numbers. 
When you say an object i§ red or blue, you have loade a qualitative 
distinction. Quantitative observations involve measurements and 
include a number. When you say the duration of a sound is three 
seconds, you have made a quantitative observation. Now go back to 
the list and place a ch^ck in front of the observations which 
you think might be quantitative. We found 6 of these which oan be 
measured quantitatively. 

Another coiranon practice in describing observations is that of 
comparing characteristics of the object being observed with other 
common objects, for example, when you say an object tastes salty, 
yoo are comparing thfe object* with salt. - Whenj^pu say an^ ob^GCt is 
as heavy as lead, you are comparing 'the weights of the two objects 
and making the assumption that this object is really as hoavy aa 
lead. This method is a good one, if properly applied, but you' 
must be sure that your comparisons are valid. How do you measure 
how heavy an object is? Is that object really as smooth as glass? 
When you are observing scientifically, your descriptions must be 
accurate, or you may confuse tha individual reading or listening 
to your description. 

Now place an (*) in front of the items in the list which may 
best be described by comparison. We think that almost all of these 
may best be described by comparison. 

There are many canroon ways to make ccanparisons , but in this 
section we will consider length. 

2. If you can describe the weight and length of an object, one 
can generally distinguish it from many other objects. You can 

4 



determine length by constructing a ru7er. Find the center of a 
3x5 card by folding it in half and markin^\he folding point with 
a pencil • Then fold one side in half again and make another mark, 
continue doing this until the smallest unit is 1/32 of the length 
of the card. Your '"ruler" should then look like this* 



V 










> • 






1 ' Figure 1-1 





You can now describe objects more accurately because you can 
give quantitative raeasuraaents . The line# below is 3/8 cards long. 
Figure 1-2 ^ 

Notice, also, that in order for our measuronent (3/8) to have 
meaning, ve must give the units of measur^ent, in this case cards. 
Thus, we are comparing the length of a standard length with which 
you are familiar. If you don^^t know how long a ''card** is# the 
quantitative observation will have no meaning. 

Be sure that when you make a comparison, the person la fami- 
liar with the object to which you are referring. If the height of 
an object is the same as that of a zarf , you won't know what we are 



talking about, since you not only are probably unfamiliar with 
zarfs, but they also come in different sizes. 

3. Another common method of making observations involve doing _ 
something with the object which might; catis6cititQ.cha*ig6i : vrnen'.ift 
seed- is planted, Var?.otts prof)tertie8 become, apparent 'chat-woulda't- 
be noticeable otherwise. 

Some ways that you might observe changes in objects are 
listed below. Of course, you %*ouldn't do all of these things with 
all objects. What changes, if any, take place when you: 

a. drop them d. mold them h. heat them 

b. plant them e. crush then i. codl them 

c. submerse them f. dissolve them j. dissect them 
in water . g. scratch them 

Can you think of any other manipulations you might add to the 
list? The way in which objects change when^hey are manipulated 
gives a scientist a great deal of information about them. If, for 
example^ gas causes a glowing splint to burst into flame, that 
gas is oxygen. 

4. The final skill involved in observation is that of distin- 
guishing between similar objects frtan descriptions based on ob- 
servations. In what ways are objects similar and in what ways are 
they different? Similarities can be used to group objects together, 
but differences must be used to tell them apart. Therefore, given 

a group of similar objects, you should be able to list enough 
differences so that others can tell then apart. 

5. Get the filmstrip on An Introduction to Vocationa if you misa- 
ed the class presentation also listen to the Cosett tape on thds 
subject whiie watching, 

6 



UNIT II 

IS IT BIG, HEAVY, LONG, SHORT, OR A C.C.? 

RATIONALE : 

Beinq careful in measurement is important. This indicates 
reliability on your oart. This measurement business is not only 
in distance! it is time, volume, and also how a student measures 
up to the task he is doing. This- last part for sure is extremely 
important in being successful in a career of your olidiee. Also, 
how you get along with people, fellow en^loyees, customers, friends 
and other people you come in contact with in day-to-day living is 
important. 

Getting to work on time, doing a good job and taking pride 
in what you do well, will not only make you a success in a career 
but also in this class as well as the others. 
OBJECTIVES 8 

The student should s 

11 ♦ Name lengths of objects to the nearest tm, using a 
metric ruler. 

12* Identify abbreviations from common metric units of 
lengtn'and mass. 

13. Order three or more objects by length or mass. 

14. Apply rules to convert from one \init of metric length 
or mass to another. 

14d. Identify a career where measurement is iirf^tant. Write 
a short report telling how and in what units measurement 
is used. 



SELF LEARNING TEST 



I There* are only four metric units of most commonly used 
in biology. These are the gram^ the kilogram, the milligram, 
and the microgram. The gram is the basic unit of mass, just 
lA as the meter is the basic unit of length:!^ the metric sys- 
tem. The prefixes for the units of mass indicate the rela- 
tionships of these units to the gram. 

PLEASL TURN TO 2A 



You are correct* A microgram is 1/1,000,000 of a gram. 
This is a very small unit. Quantities this small cannot be 
measurered on a balance and must be prepared in other ways. 
IB If >. for yoiir work, you need to measure in these units, you 
will receive additional instruction. 

PLEASE TURN TO 2B 



IC 



Prom 2A 

Your answer was: A kilogram is equal to 1/XOOO of a gram* 
Although: this answer is not correct, you knew that the prefix 
kilo- waj related to the gram by a factor of 100 meters? one 
kilogram is equal to 1000 grams. The prefix kiloO mea&s 1,000, 
^rather than 1/1000. Please return ta 2A and select the other 
answer. 

PLEASE RETURN TO 2A 



iFrom lA 

Choose the correct statement: 
A kilogram is equal to 1000 grams. 

2A J PLEASE TURN TO 4A 

t 

2. A kilogram is equal to 1/1000 of a gram. 

PLEASE TURN TO IC 



ERIC 



jFrom IB 

' The final unit of mass with which you must be familiar 
2B iis the milligram. The prefix milli- means 1/1000, so a 
milligram is 1/1000 of a gram. ^ 

PLEASE TURN TO 3B 



2C 



Prom 6B 

You made the same mistake as many other people who are 
not familiar with the metric system. 

The prefix micro means 1/1#000#000 of a unit. In this 
case the basic unit is a gram, so a microgram is one onc- 



3A 



millionth of a gram, 
other answer. 



Please return to 6B select the 



PLEASE RETURN TO 6B 



From 4C 

50 Ag X 



1 mg 
1000 /'g 



PLEASE TURN TO b'A 



3B 
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4A 



Prc»n 2B , 

This table summarizes the units of mass you roust know. 
/Table 3-3/ 

,1 kilogram (kg) » 1000. grams (g) 
'l gram (g) " 1000 milligrams (mg) 

1 gram (g) = 1,000,000 micrograms (/"g) 

1 milligram (mg) « 1000 micrograms (/"g) 

PLEASE TURN TO 4B 



From 8A 

You have selected your answer without, thinking far 
enough ahead. Let us continue with the problem as though 
you had chosen the correct answer. The next step in conver- 
sion is to multiply the convarsion factor by the number given 
3C in the problem. The problem was 50 /'g - mg. Multiplying 
50 yfg X the conversiiisn factor, we get 50 7^ * 1000 /'g- 

1 

For the moment, ignore the numbers , 

PLEASE TURN TO 5C 



From 2A 

You are correct} a kilogram is 1000 grams. The profile 
kilop means lOOOi in this case 1000 grams. 

PLEASE TURN TO 6B 



4B 



Prom 3B 

Now see if you can fill in the blanks without looking at 
the table. ^ 

1. 1000 g « ^kg 

2. 1000 /g " pg 

3. 1000 mg ■ g 

PLEASE TURN TO 5B 



I 



From 5B 



Good I You have chosen the correct conversion factor* 
Since in the next step you will multiply by 50 / g, the units 
come out properly. 



4C i BO /'g X 1 ag 

- 16667' g 



Now multiply these two numbers and place your- answers in the 
blanks of 3A. 

PLEASE TURN TO 3A 



5A 



From 3A 

Your answer should read as follows s 

50 /^q X 1 rog - SOrosNVLa 
1366 Ag Ibtd 

Notice that the /t^ cancel out leaving th6 answer in the proper 
unit, rog. If you got the proper an^BWer or understand your 
mistake, turn to 8C. If you got the wrong answer. or do not 
understand your mistake, turn to 7B. 



5B 



From 4B 

You should have filled in the blanfta in the following way. 

1. 1000 g » 1 kg 

2. 1000 A'g - T" mg 

3. 1000 mg " i g 

If all your answers agree with these, turn to 8A. 

If one or more of your answers do not agree with these t turn 
to 6C. 



5C 



Prom 3C 

Ignoring the numbers you are multiplying g x /'g 

mg 

You will get iPg )2 

mg 

These are the wrong units, since you are trying to convert 
A'g into mg. p^^^ 



6A 



From 3C 

Ha4 you selected 



1 mg then you would multiply 50/g x 1 wg 
1600>g 1000 A^g 



The units wo^ld read mg 

The pg would cancel out, leaving only mg, the correct unit. 

PLEASE RETURN TO 8A AND SELECT THE 

OTHER ANSWER 



Prom 4A 

Thece are two units that are commonly used which are 
smaller than the gram. These are the milligram and the 
J microgram. Based on your knowledge of metric length, select 
I one of the following statements s 
6B I ' 

1. A microgram is 1/1000 of a grami 

TURN TO 9C 

2. A microgram is 1/1,000,000 of a gram. 

TURN TO IB 



6C 



From 5B 

You missed one or more of the answers when asked about 
conversion factors. This means that you have not memorized 
the units, or do not understand the problem properly. You 
must actually! memorize the units involved. You must know 
the number of milligrams (mg) in each gram, the number of 
micrograms in each milligram and the number of grams in each 
kilogram. 

PLEASE TURN TO 7C 



.ERIC. 



7B 



7C 



From 

Did you get 0^05 mg? This is teh correct answer. Don't 
forget your units • If you got the wrong answer # chech your 
7A I division. 

50 / g - 0.05 mg 
END OF PROGRAM 



From 5A 

If you selected the wrong answer f jfou probably either 
I multiplied incorrectly^ or used your units improperly* If 
iyour units were incorrect # turn to 3C» If your numbers 
I were wrong, you may hot know how to multiply fractions* 
I The following examples and answers may help you* To multiply 
[fractions, one denominator is multiplied by the other and one 
(numerator by the other* 



i 



ntunerator i £ = 6 
denominator' 5 ' 9 " 



Can yov do these: 



(a) 



(b) 



1 
7 



3 

7 



3 . 2 



PLEASE TURN TO 8B 



From 6C 

Here is the relationship shown in a different way. 
1 microgram (/ g) x (1000) » 1 milligram (mg) x 1000 ■ 

1 gram x (1000) » 1 kilogram (kg) 
If you remember the order / g — mg ~ g — kg and know that 
you multiply by 1000 each time you will have memorized tl^ 
units. 

NOW RETURIf TO 5B 



IP YOU WANT 8A, 8C, and 8B^ YOU'LL HAVE TO GET AFTER THE TEACHER. 
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I 

( 

Information Soulces and Act ivities 

If you weJe asked to find the shortest distance between two 
points, you wojld probably obtain a ruler and measure a straight 
line between tke two points. If you were born in the United States 
you would measure the distance in miles, feet, yards, or inches, 
using the unit most convenient for the length of the line. 

If you were born practically anywhere else in the world, 
however, you would use kilometers, meters, centimeters, or milli- 
meters to measure the same line. In addition to being used 
throughout most of the world, the metric system has several advan- 
tages over the American System. First, the metric system has 
names for units which are much smaller than ah inch. Some of 
these units are smaller than ^^^1^^^ of an inch. In biology, 
where microscopes arc commonly uied, these small units are con- 
venient, secondly, metric units are easier to use than American 
units because they are all related by ^ factor of 10. Finally, 
throughout the scientific world the metric system is used 
exclusively. In order for you to understand biological measure- 
ments, therefore, you must understand the metric system. 




IMSTRUCTION 
Program 3-1 

Before you can use the metric system # you must know th^ 
basic units. Do not try to compare the metric system with the 
American system. Instead, learn it from "scratch," the same 
way you originally learned to measure. 

Obtain a meter stick from the stock room. Place it on the 
table in front of you, being sure that the side with the metric 
calibrations is up. 



1. The total length of this stick represents 
1 meter. The meter is the basic unit of 
length in the metric .syst^mi. 



2. Each meter may be divided into smaller 
units. On the mecer stick, there are 
divisions which may be read as 10, 20^ 
30, 40, etc. These are called decimeters. 

Thus^ there are 10 in each 

meter . 



3. Inside of each decimeter, there are 10 
ntimbers 1,2, 3 #4 etc. These numbers 
represent units of measurement known as 
decimeters centimeters. There are 10 

in each decimeter, and " 

centimeters in each meter. 



4. The smallest division on the meter stick 
centimeters is known as a millimeter* There are 10 

millimeters in one centimeter. There are 

millimeters in a decimeter^ and 

there are ^ millimeters In a meter. 

Notice that tne prefixes for each of these 
100 units are based on the meter. Dec!-* means 

1/lOth, centi- means 1/100> (a cent is 
# 1/lOOth of a dollar) , and milli- means 

] 1/1000 th. 

I 

I 
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100 
1000 



1/10 

i/aoo 

1/1000 



1000 



1000 

millimeter 



5. 



So far we have said chat 10 niiiimecera 
(mm) make 1 centimeter (cm) . iO cm ra-'ko 
1 decimeter (dm) and 10 dm make 1 meter 
(M). If we were to express these unite 

as fractions, a dm would be — 

of a meter; a cm would be ot a 

meter, and a mm would be 

meter . 



of a 



6. There are also three smaller divisions 
which we must consider, which are not 
shown on your meter stick. The first of 
these is a micron, abbriviated by the 
Greek letter mu . A micron is 1/10 0th 

of a mm. Thus, there are micron.. 

in a millimeter. 



7. The next unit is a millimicron or l/l^'" 0th 
of a -micron. There are - rai^i -...ici.^ 
(m*-) in a micron and 1,000,000 mixliuucroua 
in a • 



8. Although there are no divisaons' on your 
ruler, special ruiers are available which 
can be used under the microscope. Those 
' are divided into divisions which are a r 
long. 



9. The final small division is called an ang- 
strom (A). An angstrom is 1/lOth of a m/w 

long. There are angstroms in a 

m/' . There are / *t in a mm. There 

are nira in a M, era in a dm, 

and _ 
m/' in a , 



dm in a mT There are 



10 
1000 
1000 
10 
10 



10. These are all of the metric units with 
which you need to be familiar. The 
following table summarizes the above in- 
formation* 
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METRIC CONVERSION 



Aable 3-1/ 

This table shows the number of units in the vertical columns which 
may be found in the horizontal rows. Fill in the units. 



Metric Linear Unit 



mm cm 



dm 



M 



41 



A 



5^ 



m 

C 

n 

41 



mm 



dm 



H 



1 


10 












1/10 


1 
















1 
















1 
















1 
















1 














1/10 


1 



The completed table may be found in he answer section of this 
chapter. If you cmpleted this table without looking at the table 
in the answers, you understand the metric units. If you could not 
c(»Qplete the table, you should memorize the following: 



/Table 3-2/ 



C0I7vERSI0N FACTORS 



1 
1 
1 
1 
1 
1 



M 
dm 
cm 
mm 

A* 
m/' 



10' dm 
10 ^ 
10 fWi 
1000 /* 
1000 ro/* 
10 A 



This is the information you must know in order to convert from 
one metric unit to another. 



A conversion is made in the following manner* If you follow 
the steps in order ^ your answer will always be correct. Notice 
that the units are very important because they let you know if 
you have done the problem properly* 

The following are examples of how to convert both correctly 
and incorrectly. If these exan^Xes are understood you should never 
make a mistake in a cunversicm probl^* 

Problem : 6 mm » ? or How many microns are there in 6 mm? 

Step 1 Choose the proper conversion factor from Table 2-*2« This 
will be the factor which contains the two units involved 
in the probl^, in this case mm and 

Frcm the table: 1 mm 1000 

Step 2 Express the conversion factor as two fractions # one with 
the mm on the tnattom and one wi^ the mm on the top* Be 
sure to include both the numbers and the units* 

(a) 1 mm (b) 1000 M 

1000 ^ 1 mm 

Step *3 Multiply each of the fractions by the number given in the 
problem. Be sure to ir.;;lude the units* In this case# the 
number given is 6 mm* 



(a) 



1 ^ ^ Y mm « ^ 1000 V i: «« . 6000 A mm 
1000 A ?t 6 mm « looo 1 mm X 6 mm • 1 



Step 4 When the units are multiplied together, the millimeters 

come out as mm^, since mm X mm » mm^* The units with which 
you come out in probl^ (a) are mm^. These are not the 
units you want, because you are ^ 
trying to convert to • 

In problem (b) the units are A, mm 

mm 

Here the mm will cancel out of the problem since they are 
both in the denoninator and numberator* Thus# you are lift 
with / , the unit you want* 

(a) 1 mm g mm^ ( wrono units i 

iooo ^ X 6 mm - YinnTT' thi. ii not satisfactory.) 

{b) 1000 H V * _ 6000 art (ram cancel outi 

1 ram o «™ j-^f This is correct answer.) 

- 6000 



Program 3-2 



Now 



try this problem: 40 mm « /? cm 



1 cm ^ 10 mm 



!• Select conversion factor. 



2. Express the conversion factor as fractions 
being sure to include the units. 



(a) 



(b) 



(a) 1 cm 
lo mm 

(b) 10 mm 

1 cm 



(a) 40 mm 

(b) 40 mm 



(a) 40 cm# imn 

10 mm 

(b) 400 rom2 

cm 



3. Multiply the units and number? by nuiabes 
and units in problem. 



(a) 1 cm 
10 mm ^ 



(b) 10 mm 

1 cm X 



4. write the answers inthb proper place and 
cancel out units. 



(a) 1 cm 

rSUSi X 40 mm - 

(b) 1 0 mm 

1 cm X 40 mm « 



5. Divide out problems and choose proper an- 
swer. 



(a) 40 cm 

(b) 400 mm2 

cm 



(a) 4^cm' 

(b) 400 mm2 -' 

cm 



4 cm 



6. Select proper answer^ remembering that 
the problem shows cm as the desired unit. 



ERICI 



/ 



If you desire to make a conversion of a untt si^'ch as mm to dm,' 
you will not be able to find the proper conversion 'factor in Table 
3-2 • In thid case, you can either use the factors from Table 3~1# 
or go through the conversion process twice# The first time, con* 
cert mm to cm^ Then convert cm. to dm, and you will havH the pro* 
per answer • 

Activities : 

Unitle you can use the metric system, you canxu>t do many acti-* 
vities in biology. Therefore, the activities in this chapter will 
be limited to measuring and converting. The answers to the conver* 
sion problems in this section can be found in the answer section of 
this chaptec.w 

1* Measure your lab partner •s height in meters • 

How tall is your lab partner in <to7 

in cm? 
in »im? 

in ? 

in "^^^ 

in & ? 

2. Using your meter stic]^, measure the length of your lab ta 

table* How many imn long is it? ________ 

How many cm? . 

3* Obtain some plant specimens from the stock room or her- 
barium. Measure the lengths of the specimens. The 
answers will be %n:itten on the sheets on which the plants 
are mounted. 

How many cm long are the plants? - 

How many ?.«m? ^_______ 

How many M? „„__^__ 
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Activity 4 : 



ANSWERS 



(a) 
(b) 
(c) 
(d) 
(e) 
(f) 

(g) 

(h) 



50 

0.7 
40 

32,000 
4,800 
170 
2.9 
140,000 



m 

ERIC I 



36 



^ INSTRUCTION PART II 

Now let's see how well you can transfer what you have leaxined 
about metric units of length to metric units of mass* You v»ill 
find that the prefixes for the various units are much the same. 
Work a few of the self rapprai sal items at the end of Instruction 
Part II. If you have difficulty, work through Program 3«»3 and 
them try the self-*appraisal items again. 

1. Solve the following problems: 

(a) 5 g /'g 

(b) 7 rag kg 

(c) 400 g » kg 

Cd) .37 kg = g 

(e) 65 mg » g 

Cf ) '2.3 g = , mg 

Kg) 113 / g - g 
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PART II 

ANSWERS 
1. (a) 5,000,000 



(b) .000007 

(c) ,0000004 

(d) 370 

(e) .*565 

(f) 2,300 

(g) ,000113 



2. List five careers vjhore measurement is 



References s BSCS Laboratory Guide 
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LilS'J 111 
Scales tina J^ia^anif icatirn 

Rationale^ 

How oftci have you observed photograph or drawing of ; plant 
oi ..ai '.al and wondered just how big the organisn really is? If a 
person who had only seen .snaall birds such as sparrows and hum- 
.a..:9^x.ds saw a picture of an /.merican eagle, ho would probnbxy 
assume it to be of .similar size. Properly labeled illustrations 
either statu the magnification or have a scale line, like on a 
*ien. The forner can be used to calculate the actual size of the 
object illustrated, while the latter indicates this size directly. 



6 -I 




15, 



10 



Apply a rule to determine the size of an object on the 
basis of a picture of the and the magnification of the 
nicture. 

Apply a rule to determine ino o^: an object on the 

basis of a picture of the object and a scale for the 
picture. 

16A. Tell aix)ut one career of your choice using chese areas 
as a guide limit: 

1. Where does one get the skills? 

2. How and where do you apply? 

3. What exactly would you do the job? 
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Review of the Method for Solving the Two Types of Problema 

1. write down the rule. 

2. Measure the size of object (or part of the object) 
In the picture with a ruler and plug this value 
into the equation. 

3. Plug the other known value into the eauation. 

A. If it's the magnification, it's given. 

B. If it's the actual size, you must determine it 
using the scale line as a ruler. (This will be 
one of the answers.) 

4. Solve the equation from the unknown value (either 
magnification or actual size.) Keep all your units 
the same (all in cm or all in mm, etc., don't divide 
cm by mm, for example). 

Reminders Khen you use a ruler to measure, the picture, 
you are measuring the PICTURE SIZE . When 
you use the scale line as a ruler to mea- 
sure the picture, you are measuring the 
ACTUAL SIZE. 



Ac tivity II 
* 

i, . Objective: Practice drawings 

1. On the page 40 are some practice problems for both types of 
problems. Vtork only enough problems to give you confidence that 
you are competent. The answers are given at the end of the unit. 
You can plug the fractional magnifications directly into the 
equation or convert them to decimals first. Answers are on page 4?. 
Show all your work in detail. 

2. Review filmsttips in Foundations for Occupational Planning SVE. 



Pinal Evaluation* Show completed activities to teacher and take 
evaluation given to you. 




Coral snake 



Ragweed Pollen 
Grain 



Shark 
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Activities and Information Sources 

(Objective— Deternining the Actual Size and F^aani.' : cation of 
an object in a picture.) 

nicture of a plant or aninal v.dll comnunicata nore to you 
if* it indicates the objects actual size. Tne two comnon 
nei-:-.c.dc of joinj this uno f,-;'-hcr (I) the magnification or 
a scale line like that oi. a map. 

vhe rollowino diagrams show a comion insect known as a IJater 
Striuet illustrateu at three different magnifications. 




.2X 




In the insect is shown 1 tines its actual size. This means 
that this diagram is life size, that is, it could have been made 
by placing the living insect on the paper and tracing around it. 
The next diagram (B) shows the insect 0.2 times of its actual 
size. Thus this picture shows the insect smaller than it actually 
is. ?^hov7ing something smaller than actual size is most useful 
when illustrating larne objects such as -a sparrow, a pine tree, 
dog, etc. The final diagram (C) r,hQ%-Js the insect 2 times or_tv;ice 
its actual size. Showing an object larger than actual size is 
most useful for illustrating very small or microscopic objects. 

The next three diacframs show the insect at the smae three 
magnifications as before. This time, however, size is indicated 
by a scale line. 




15 nn 



15 mm 




15 rfun 




10 PAliI 



In top three drawinas^ you will note that the ^^cale line 
i"dicatC3 that the actucil size of the organism is 15 rj-, in all 
ca<;os. N'cw, fiauro the actual sizt2 of the lower insect ising tiie 
scale line provided. If you cane up vith 15 nni, you ar "orrect. 

7ou will xcc->rn to r;olve two tynen of problems in this unit. 
Tn both t/pei^ /cu v;i 11 utilize the following rule; 

PTP'Tn pi.^ Sl"7.r or THE 0B.1ECT 
/TOff^L~rTrzn"oF-fHE-o57gCf' = magnification 

This rule should b.- easy to r«nember since magnification is 
obviously the rolationsi\ J between the actual size of an object 
ana thj lormitied (or reduced) size of the object. The problem 
in t iieiab'^r which of these is divided into the other. Actual- 
ly, "this presents no great problem since the answer will not seem 
j.oyicai if you do it incorrectly. 

j^/pe I f 'iio^g^ie £.r'otjleiiii 

The^jnl^ thina you will be given is the r:iagnif ieation of the 
r.if. -e. 'ov. ■/ii:.^oe asked to find the actual size c£ tho object- 
or".' --.--rt of cl-.e obiect. First, write down the rule. Second, use 
a ralor to dctornine Jno picture size of the object or part of 
the olijoct. Third, plug your tv;o known values into che equation 
and solve for the actual size. For example, what is the actual 
size (length) in r,\m and microns of the cell diagranmed below? 



i 



lOOOX 



Answer : 



The nagnif ication is given as lOOOX. When you measure the 
cell you will find that it is 50 mm long. Therefore: 



PICTURE SIZE 

ACfUAC^rZE « MAGNIFICATION 



50 mm 
;\cfUAL*"5rZE = 1000 



(ACTUAL SIZE) X (1000) = 50 mm ACTUAL SIZE - 50_mm 

rooo 



ACTUAL SIZE = 0 . 05 mm or 50 long 



The problan could just as w«» 



have asked for the actual 
width of the cell rather tha ' he length. In this case you 
vrould have measured the width ot the coll (10 nun) and used 
it in the equation instead of the length, 

1^2 



T ype II Sample Problem 

Th<^ only thing you will be given is a scale line next to 
the p^cturS. YOU will be asked to find both the actual 
S oi-icct ox a part of the ob3c-. .nd the "'f^nif ication of the 
picture. First, write down tho ruxe. Second, ^se a rul^r to 
d;?e^m!ne the picture size of the object or part of the object. 

beiow: Wha; is the (A) diameter of the eye of the Uvmg e^ryo 
what is tho magnification of the diagram? 




I ■ 



Answer : 



using a ruler you should find the pxcture size °f ^he eye to 
be 1.5 cm! Uisng the scale line like a ruler, yj^/^J JJ^i^^^^f 
the eye is half as long as the scale therefore, the actual size or 
the eye is 0.5 cm (answer to A). To solve for B 

PICTURE SIZE ^ MAGNIFICATION ' MAGNIFICATION 

ACTUAL SIZE * O.S cm 



3 a MAGNIFICATION 



k3 



ANSWERS TO ACTIVITY PROBLEMS: 



OBJECT PICTURED 

Spirogrya cotpmunis 

Chlorella vulgar la 

E uqiena viridis 

i4 bacterial virus 

Amoeba proteus 

Peroinyscus maniculatus 
" (deer mouse) 

Komo sapiens (human skull) 

elephant 

tick 

water strider 

cocai snake 

ragweed pollen grain 

shark 

hvunan egg 

human sperm 



ACTUAL SIZE 



MAGNIFICATION 



80 /^(length of 1 cell) 250X 
6t10 /^(diameter) 2000X 
53 /^(not including flagellum) lOOOX 
0, 2 length) 
720/^( longest dimension) 

9.3 cm (body length) 
24 cm (longest dimension) 

3.4 m (nigh) 
0.8 mm (body length)- 
15 mm (body length) 
47 cm (length) 
17 >^ (diameter) 
2.3 m (lerigth) 
0.15 mm (diameter) 
35 /*^( length) 



260,0O0X 
65X 
0.33X 
.16X 
1 

"n^sx 

IBX 
IX 

0.25X 
1561X 
1 

13 3X 
2000X 



UNIT IV 



HOW TO SEE OR 
USING A MICROSCOPE 



The microscope is a standard instrument used by many bio- 
loaisr^i. Even children who do not qrow up to be biologists or 
take a course in biology ntay have occasion to use a microscope 
sincti iriexr>ensive^ pla^n^ic microscopes of surprising quality are 
now available for use even in elementary schools • What a fasclttr 
atiricr experience it can be for a child to look for the first time 
at the teaming Ttiicroscopic life in a drop of pond water# 

As commonly as microscopes are usedm^however, they are 
often used improperly • This can cause on©-^o have a truly dull 
ana unrewarding experience* Few persons learn how to use a micro- 
scope as a rrtoasuring instrument. Diagrfiuns or photographs of 
microsconic objects are much more informative if soiiv3 idea of 
actual Bxze given. The activities in this unit should enable 
you to properly use and measure with a jaicroscope. 



Objectives : 

,17. Demonstrate the technique for preparing an unstained 
or a stained wet mount. 

» 

18. Apply a rule to calibrate the field of vision of a 
picroscope, 

19^ Demonstrate the imsasurement of microscopic objects 
with a microscope and a ruler. 

19A. List three skills and three bsparate Careers in the 

field of Health and Marine Science which use the micro- 
scope. 



Information Sources » 

(see diagrams on the followinq page.) 

You can never be sure what kind of an instrument you will 
have when you next use a microscope (either for a Biology 12 <Mim* 
petency or when you start teaching.) Therefore, it is 
imperative that your attitude toward a microscope be one o£ 
confidence and curiosity. Find out what all the parts do I tJust 
use reasonable care and don't remove any screws or take the lenses 
apart.) 



Artivtty 1_ 

Give a brief oral report to class on skills and car-.rs in 
Health '^r Marine f?cience tor both) . 
notlvir^i . n,.ttitiq Acquainted with a Microscope 

source and means of regulating it. 

lenses are marked as to their magnifying pow^. Tne ^ 

(shorter) objective i-^ J^^^^ nS^re my also b^ a special 

er) objective is marked 2. x. ?inere may *.* 

lOOX oil immersion lens.) 

T^rate the evepiec© lens. Bemove it. It is marked 3, , — ^ ' 
Mwayf SSy a mtSoscope upright since ^yt^tifn^anif ieS 
the floor. The eyepiece lens further magnifies the magnified 
image formed by the objective lens. 

The total magnifying poimr J "^"f S^iiLnnHs^SIa^^^ 

^r> , the tot .l »fnlflc.tlo„ would be 6.^^ and the 
O.Olim object would appear to be 7 " oiameMir. 

lillS^^SoSf infl^-^S^crr^ei?^^^^^^^^ tSI o^? f^^ne 
SSIe control when you are moving a slide around searching for a 

n«Sia.'& th. .^.^i-;,//;nu%s« ^^^^^ 

I' ttoTgSlc" gf it. Otherwioe little 

l"St^lU%U through' th . .peelmen and .11 you'll ». I. a 

ttSoJ^ins the stereoscopic dissecting ni««'»«>P!.. 

the lenses. 



If the scope has a mirror, then its angle must be ad j isted so 
that the light from a lamp or window is reflected J^f^f. f ^^^^^f 
the stagG and evenly and brightly illuminates the Entire ^-ela or 
vision. Never use direct sunlight since this wxU hurt your eyes. 
If the scope has a built-in camp, make sure it is pluggea J". " 
tne light i£ 3i:ill not. on, it probably has an on/off switch which 
must be Lurned on Cor else the bulb i& burned out) . 

Find the iris diaphragm lever. Moving it back and fofth varies 
the size of the opening thrrnigh which the light passes much as the 
iris of your eye adjusts (automatically) to allow the proper 
a-nount of liqht through the pupil into the lens. Some scopes also 
t-ave a light condenser below the stage. The iris diaphragm X8 then 

-.cl^^- tjart of the condenser. The height of the condenser can be 
adjusted' with a knob so that the light passing into the condenser 
can be focused on the slide. Once the light is fo^^^!^' J-^'T^^^ 
tensity can be increased or decreased using the iris diaphragm lev^er- 

Some scopes have an inclination joint so the instrument can be 
tilted toward you for more ccanf or table viewing. 

Steps to Follow i n Using a Microscope 

1. Always start with the low power objective in position since 
(A) you get a better overall view of the specimen, (B) you can more 
easily locate it (unless it is really small), (C) and you don't have 
to try to focus initially with the longer high power objective, 
which may be accidentally rammed through the slide and broken, a 
few microscopes have "stops" to prevent the latter. 

2. (A) open the iris diaphragm fully. If there is J "i^oj 
look into the scope and adjust the mirror angle until the field or 
vision is evenly and brightly illuminated. 

(B) If there is a built-in lamp, turn it on. 

(C) If there is a light ccndenaer, adjust it as follows! 
Place a slide on the ctage. Close the iris diaphragm down until you 
can see its outline while looking in the scope. Adjust the con- 
denser height with the knob provided until the diaphragm outline 
just shifts from a blue to a green huei 

3. Place a slide on the stage. If the specimen is visible 
with the naked eye (macroscopic), move the sUde while looking fro^ 
the side until, specimen- appears to .be. centered below the^objectivs. 
Focus on the specimen. It is a good idea to always start with the 
objective close to the slide and focus upwards. 

4. Adjust the iris diaphragm to the point where you can see 
the most detail in your specimen. You will probably never «ith 
the diaphragm fully open because of the glare and possible eye strain. 
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5. ilin over the high power. The specimen should bo m focus. 
If it is not, move the focusing knob back and forth slc-vly until you 
see the specimen clearly. 

6. If there is both a coarse and a fine focusing i.r.ob, use the 
coarse focusing on low power when initially focusing and the fine 
focusing for obtaining critical focus. Use only the fine focusing 

on hi:fV r.owe.. or you raay ram the obi ectivG' through the slide, 

7. Slowly move the focusing knob (if there is only one, or 
the fine focusing knob if there is both a fine and coarse focus) 
■-'ack ai^d forth very slowiy when examining a specimen xn detail. 
This allows you to "see the object in depth." What you are doing 

p-o^,^^.. the T>iano of focus to different levels of the specimen. 

vou were looking at the cell in the diagram below, for exaniplo, 
at one plane of focus you would see the cell wall (A) at another the 
the main cell contents , (B) , and at another the nucleus (C). 



Side 



Top 




Plane of foe«.« 




(*What you see in the scope) . 

If you were focusing down through a leaf of a water plant like 
Elodea ard observed one cell cat&e into and out of focus arrf then 
another cell in the same spot does the same thing, you would conclude 

that there are at least 10. _of cells. If yc«/<3?'« *^ 

a moving organism in a drop of pond water, you will probably have 
to shift focus continually to keep it in view since the organism 
moves up and down cut of the plane of focus s 



^3/#ye 



8. Helpful hints t 

A. A drop or two or 10% methyl cellulose (a very viscous 
or thick liquid) will slow rapidly moving organisms 
down so they can b© more easily observed. 
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B. Keep both eyes open, cspe Ully if you pU- to use 
the scope for a long time. This relieves .^ye strain. 

C. When making sketches from a scope, observe With your 
left eye if youJre right handed. This allows you to 
look at a sheet of paper with your right eye and make 

. a sketch while fiimi Ltaneously viewing the specimen in 
the scope. 

D. If the ^lenses or mirror is dusty, remove the dust by 
blowing or with a soft brush. Using lens paper on a 
dusty lens will produce scratches. To remove grease 
or fingerprints, remove the duet first, then use a 
piece of lens paper (it's lintlessi and, if abailable, 
a drop of lens cleaner. 



Activity II - The Characteristics of a Microscopic Image 

Obtain a prepared slide with the letter "e" on it. Focus on 
the letter under low power. -e image you observe ^g/; v 
(inverted, right side up), wnen you move the slide to the right, 
the "e" and slide appear to move to the 12. — • ""^n ywu 

move the slide away from you, the letter«e" and slide -appears to 

move 13. . If you were to look at this diagr^-i - - 

through a microscope, it would appear as follows: 1^. - 
Note ?he apparent size of the letter "e" and the f ^S?tch to 
of vision under low power (lOX objective m Place) . Now switch to 
high- power (40X objective in place). The letter "e" appears to be 

approximately 15. _ times or 16. ^ITI^b as 

larger and the field of vision is only 17. as x^rge as 

it was. 

Activity III " Preparing a Wet Mount and S taining 

sometimes prepared slides are available, but more of ten you 
need to prepare a slide for yourself. The following directioas 
suggest some simple proceduses for making water mounts of i«i<=^° 
scopic objects. These are temporary mounts which cry ou and cannot 
be saved. 

1. Preparati "»n of a wet mount of a microscopic object (s) . 

A. Draw up a few drops of the water containing the 
minute objects in an eye dropper or disposable 

pipettei'. . . ^. 

B. Tap the side of the dropper containing the miaute 
objects slightly above the water level to help settle 
the objects to the dropper end. ^ ^ « 

C. Place a drop of the watery mixture on the center o£ 
the slide. , ^ . 

D. Carefully nosition a cover slip to that one (idge of 

tt just toiiches the" edge of the drop of watery mixture. 
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E. Slowly lower the cover slip with the tip of a dis^Qfi- 
txng needle so that there are few or no ,.ir bubbles. 

Slip 




F. If there is insuf ii-ient water under the cover slip, 
add a drop. 

G. Blot up any excess moisture on the slide and place the 

slide on t:he stage. 

2. V^et mount of a macroscopic object(s) . 

A. Place the object on the slide. If the material is 
filamentous (threadlike) like many of the common water 
plants called algae, use a forcep to place a thread or 
trfo on the slide. . w *. 

B. Place one, two, or three drops of water on the object, 
depending pon its thickness. 

C. Follow steps D, E, F, and G above. 

D. Gently tap the cover slip to drive out any air buObies 
' chat remain. 

3. Staining a specimen. 

If the slide isn't already made, mecely add a drop or two 
of stain to the material to be observed before adding the 
cover slip. If the material is macroscopic and can be kept 
in place on the slide, you can stain the object, then rinse 
off the excess stain with a ffew drops of water, and add a 
cover slip. The stain will "stick to" any material in a 
cell which it is attracted to (stain) and thus the excess 
stain serves no purpose. This procedure gives the object 
better contrasts Since you don't have to look through a 
colored stAin solution to see the object. 

4. Drawing a liquid (stain or some other solution) under a 
cover slip. 

A. Place a drop of the liquid i to be drawn under the cover 
slip next to the edge of the cover slip so the drop 
actually touches the edge. 

B. Gently place a piece of lens paper, Kleenex, or paper 
towel against the opposite edge of the cover slip so 
that the water is absorbed from under the cover slip. 
If more of the new liquid is needed, add more drops to 
the side opposite the paper "wick," If you want to 
test the immediately observable effects on cells of s 
say, a 10% salt solution, you can use the above proce- 
dure while looking into the scope. 
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Ac tivity IV - The Microscope or a Measuring Tool 

Place the special slide with a metric scale (marked i>i mm) or 
a clear plastic metric ruler on the stage of a microscope. The 
diameter of the field of vision of our scopes (A.O.) measure 
13. _ mm. Since the "lines" on the scale or ruler appear quite 

._uad and r-juaj- :.n the microscope, v--^' must be careful when you 
estimate the diame-cer of the field. The distance from the center 
of o.ie "line" to the center of the adjacent "line is 1 mm. Count 
the number of complete mm in the field, then estimate the partial 
r.^--. to the nearest tenth, ari add the tv/o figures together. Once 
. :.c fi>^ld is calibrated, y 19. (can, cannot) use this 

riata to estimate the size* of an object in the field. For example, 
:.i £.r. cbjecc was one-half as long as the diameter of the field (which 
lef a sa\ measures 1.4mm), the object must be 20. m m or 

II, ' long. You may estimaua the size of a cell to be 

;'/20th the diameter" of the field. It may be easier, though, for you 
to estimate how many cells it would take to extend across the 
dietmccor of the field (20). However, if i:he objects to be measured 
are very small, you may find it easier to estimate how many would 
rit coioss o.ie-half the field (10) and multiply by 2 (2 x 10 « 20). 
cr you c-.uld estimate one-fourth of the field 'and multiply by 4. 

If 20 objects fit across the low power field, each object is 
1/20 of the diameter of the field. To calculate the size of one 
cell, do as follows: 

/k0,05 X 1.4 mm •» 0.07 mm 
1/20 of 1.4 mm or 1/20 X 1.4 mm or 

^ 1.4 mm _ A 

» 

You will find the magnification too great under high power to 
estimate its field size from a mm ruler. You can see only a frac- 
tion of a mm. However, you can easily calculate the high power 
field diameter. Since the magnification with high power is 22. 
greater than with low power (400X vs. lOOX) , the field of vision 

under high power is only 23. as large as under low povter 

( lOOX _ 1 

If the low power field measure 1.4mm or 24. ^ the high power 

field would be 25. mm or 26. j S» iFTTp. was lOOX and 

h.p. was 440X, then the h.p. field wou<ld be 100 or 0.23 of 1.4 ram 
or 0.32 mm. Now wosk the practice problems 400 

on the next page. Assume that the low power field measures 1.2ram, 
l.p. is lOOX, and h.p. is 400X. 



erJtimated 
le^.igth of 

one ceil in ^'i 27, 



28, 



29. 



30, 



11 the cells you are estimating vary in size, you should 
Li;t .iaaue che length for one which appears to be the most frequent 
i^izo of the average size. Be sure and state that this is what your 
estimate represents. 

Another way of esx:iinating the size of an object is to compare 
it to t:urae object in t^e field of vision of previously determined 
of kncwn siza* For example, you could add some bread mold spores 
to your wet. mount. 

Practice measuring one of the organisms listed near the end of 
this unit. 

Activity V - (optional exercise) - Jse of an Eyepiece Micrometer for 
Critical Measuring 

» 

For your information, some microscopes have a measuring device 
calJea an eyepiece (ocular) micrometer. This can appear as a saw- 
tooth image in the field of vision. The device has already been 
calilrated using a special slide marked in tenths of a mm. Each 
notcl\ is equal to the following values depending on which objective 
is used: 

lOX objective - one notch ■ 50-^ 
4 OX objective - one notch ^ \2/^ 
lOOX objective - one notch = 5/^ 

Practice measuring by finding the length of a single yeast 
cell or a potato starch grain. Compare your measurement to that 
obtained by the previous less accurate methods 
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Activity VI - (optional exercise) - Review of 3-D Shapes 

Whatever you observe in a microscope always has 3-D shape. 
Unfortunately/ however, you only see a 2-D J^P^^f^^^^J^J^f ^^^3 
fiinn-'.; vou are using a stereoscopxc-dlssecting microBCope) tnus 
, / ftho 3-D shape. Look at the diagrams c£ possible 

i^Jcrl^^ilc fleMs L?ow. ^Name che probable. 3-D shapes. Assume 
that each field contains only one kind of object. 





31. 



34, 





33. 
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Activity 1 11 ^ 

constructtn, a -^" 1 » Microscopic Objec t 

During your teaching career, V"" "J" '""^S"* Jhe""" 
a drawing o? ionethin, you have -- with the » croscc^.^^^^ 

!!i'??S?ar,'u,fL!it orshirbetwe3n pictuLs na,nl£lcation 
rr-s^alfst^' xn .hij acUvity you wiU use ^st ceUs.^but you^ 
Toi: Sr-^rtHy^ry^ouf SSor«"S?B*t''?he -^teriaU fron the 

instructor. 



X east Drawing ^ 

~ Prepare a wet mount of V5iierr^"?8?nf 400x'SSgS- 

-i- fco.r-if>nirtaic Si « „ « " 

sawtooth is 12 iracrons at this magnif icatxon. 

Make a a--.'inq ofC^t cell so that the .^^ 
20 nun across TpictuL si.el. y^-.^^^^^^.^iSatelSe 
lla both a scale line and the ^Jf^i^^^jje JignSicatlon sSould 
magnification by using the ^J^^^i^J'/J^^'^Jew is larger than 
be greater than 400x since the picture you drew " x*rg 
wha? you' observed through the microsc^^^ Note that^he yeaa^^^ 
cells are easxer to ^'^^J^^^^'^^jf SfrnJ^lnJ them easier to see 
irti"sLtr?Mih Tl Mdine or methylene blue. Try 



it and see. 



Red Blood Cell Drawing 

jie4«^a glass-marking crayon, draw two circles on a slide 
and l^bel thera A and B 




wash your hands thoroughly with soap *"<^,^f «f ' ^J^^ 
of one^fnger with a ball of cotton dipped in^OI jJ^J^^lii^^^^^iS 
alcohol dry. Make a small puncture J-J ^JP' drop of blood 

SiraTri ^h^lf Ut^ >ra ^jHSonE^^^^^ 
the rest of this procedure. Immediately piace a ui-wp 
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serum on the blood in the circle marked A and mix the two well with 
a toothpick. Caution ; Do not allow the tip of the dropper to touch 
the drop of blood or the bottle of anti-serum will becoino contamin^ 
ated. Place a drop of anti-B serum on the blood in the circle 
marked 13 and mix well with the opposite end of the toothpick* Look 
for a clumping of cells. Now place the slide under a microscope 
and examine it at lOOx, then 400x, Verify whether or not there 
is any clumpinc, of cells. Discard all used materials in the 
wastebasket. 

If the cells are clumped in A, your blood type is probably 

A. If the cells are clumped in B,-your blood type is probably 

B. If th2 cells are clumped in Eoth A and your blood type is 
probablj AD. If the cells are clumped in neither A nor your 
blood type is probably 0. Since various other facFors influence 
the results of this test, do not accept your results as positive 
proof for medical purposes. This can only be done by a qualified 
medical technician. Note your blood type result on the chart in 
the laboratory so we can compile the data for this class. Measure 
and draw a red blood cell using the same method described above 
for a yeast cell. Cutting the light intensity down with the iris 
diaphragm will a3 so make the red blook cells easier to see. You 
need not snai;: them since they are already colored (with the red 
pigment hemogrobin.) 



Test: 

'Show assignments and other work to teacher. Then you will 
be asked to demonstrate skills used in Activity II. 
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ANSV^ERS TO ACTIVITY QUESTIONS 



Activity I 

1. lOX 

2. 40X (or 43X) 

3. lOX 

4. lOQX 

5. 1 mm 



6. 400X 

7. 4 nun 

8 . transmitted 

9. very thin 
10. 2 layers 



Activity II. 

11. inverted 

12. left 

13. toward you 
14. 



15. 4 

16. 4 

17. 1/4 



Activity IV 

IB. 1.3 - 1.5 iTjn 

19. can 

20. 0.7 

21. 700 

22. 4 

23! 1/4 or 0.25 

24. 1400 



25, 
26. 
27. 
28. 
29. 
30. 



0.35 

350 

no/'- 173/^ 

50 >^ 
200/^ 
23-32 



Activity VI_ 

31. sfihere 

32. cylinder 

II- rytK'"tS°a hemisphere on each end 

35. cylinder or rectangular box 
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UNIT V 
THIS IS THE LIFE? 

Living the Life 

Rationale* What's alive? How do you know it is alive? Are you? 
(sure) , 

There are no clear answers to these questions but there are 
ideas, theories and a lot of coitmon sense in understanding life, 
so the final act of Biology will try to get ht these questions and 

some others, 

Objectives t 

Student will: 

1. Identify organic objects frow inorganic objects. 

2. Define the classification group Protista* 

3. Culture one group of microorganism from thrbe available 
and describe the growth and reproduction, over a two-week 
period. 

4. Libt three careers in different areas that have to do with 
life, one of which must deal with microorganismd. 

5. Be able to define the world of work in everything no more 
than one page 8>i" by ll". 



UNIT I 



Sfilf Test -. 

1. vror, ten object, on l.b t<.Me .epar.te in group, the or- 

ganic from the inorganic objects. 
J. «hy .r. livln. .hlngs placed m the kingdom Protista? 

3, What are microorganisms? 

4". HOW does the organism yoo> cultured reproduce? 
5. .*at is necessary in order for microorganisms to be col- 

tared? 

Li« three careers which had to do with living things. 

7, Wha'w ia the world of work? 
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Information Sources : 

1. organic mate. ial is fron or waa or still is alive. Where as 
inorganic mateiial never was alive? The question nark is because 
in some cases neither definitions are any good for it is sometimes 
very difficult to tell which is which. Generally things like rock, 
air, salt, and water are considered inorganic. Also all the in- 
dividual elements on the Periodic Chart also would be inorganic. 
Okay Chad's easy enough. But you are made up of inorganic elements 
and you axe org^^nic. So look in texts, dictionaries, and the li- 
brary jor ttiore Information. 

2. Text Book Green Version High Sch ool Biology 

chapter six and seven also classification page 782 and 783 

3. Filmstrip Classification Protozoa EBE 

■ ftlgae EBE 

N World of 

Work SVE 
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Actlvitiea ; 

1. Read chapter six, do questions 7, 8, 13, 14, - page 212 
Do problems 1 and 3. 

2. Do lab 6.1 - page 189 Gr£.en version r. ong group lav) 

3. Observe prepared slides on selected protest which are with 
the microscopes at the lab tables. 

4. Reac chapter seven, answer quide question 1, answer pro- 
blem 3. 

5. Lab 7.1 - page 216 (individual lab) 

6. Look at- fllmstrip ons 

a. Protozoa • 

b. Algae 

c. World of work 

7. write a short paper on three careers in the world of %#ork 
that deals with life, one of which must deal with micro- 

* 

organisms. 

Final Evaluation t 

Have your note book checked to show that activities have been 
completed. Then take test from instructor (Review objectives 
first) • 

Quest ; 

Lab 6.2 through 6.4. See instructor for help here. 



Unit VI 
7WHAT 19 IT? 



Rationale 

The ncthod of acquiring a skill for the world of work when 
you leave high s^.ool, whether college or high school, will re- 
quire continued training and learning. No matter which career 
ycu are in, nev methods of observing and classifying will be 
developed. In this unit classification of material is devel- 
oped. As you know, or will know, classification is important 
in many careers: for auto supply stores, business, and even 
for biology— which is what we will study in some detail. 

Obj ectives : 

The student should: 

5A. use the library in finding careers in career clusters. 

'5 Describe one or more members of a set of objects so 
thit-SHJ^ther individual will bfe able to xdentify. or 
name the object or objects. 

6. Construct a multistage classification . .. a cot of 
objects . 

7 construct a dichotomous key which will c.iabic another 
individua l to name unknown members of a but or oDDecta, 



SELF TESl 

Given this set of pictures of leaves- 
/Fiqure Z-li/ 




<b, construct . -^^V for cU=3i£yln, the set of pictures of^^leave. 

'L'^Tt.''l^ll"t^ llT^VAll:^7slL^ «Ith the instructor. 
The instruction on classifying adapted iron: s Mence - A Process 
Approach . 



Information Sources and A ctivities; 

Once the scientist has thoroughly observed and described the 
organisms that he is working with, he usually sees the need to 
cjroup then in some manner based upon their observable properties. 
If he expanas his grouping scheme into a multi-stage form, ho can 
ultimately devise a system that will separate organisms of sim- 
f.Mnr groupini of organisms so they may be identified. This 
aroupin: .yntem can be easily modified into a simple dichotomous 



Key 



There -are tu.-ee important principles in classifying: (1) the 
.ystem must be usetul; (2> the system can be arbitrary. (3) any 
group of ou3e.ts or events can be classified in more than one way. 

In the process o^ developing classification systems, the 
objects are first divided into two subsets on the basis of one 
observable property. Each subset is further subdivided on the 
basis of a second observable property, and so on, until individual 
objects can be identified. 

The characteristics that are used " identifying objects can 
bo put into ah outline. Such an outline ::an be organized and 
used as a key. 
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INSTRUCTION 
Part I: Grouping 



A3 you describe objects so another individual can identify 
or r.a.,. H.. objects, you are reaU- determininq the properties 
that ,nav be used to classify/ Here Is a picture of a set of 
objects. Observe it and make a list of the observable proper- 
ties (Characteristics, features) of the objects.^ 



/Figure 



AO □ 4>tS"^ 



probably you observed that some of these objects have a 
curved edge or surface. A one-stage classification could be 
based on the presence of a curved edge or surface. Of course, 
all objects without a curved edge or surface belong in a second 
category or group. 
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Set of Objects 



"1. 



^ , Object has NO curved 

Object has a curvea surface 
edge or surface 

o. e.,e. or whe.ner the o.^ect is two-dinensionaX or 

«.eo^a..en..o.al. w.at other criteria can you thinK of. 

stage one 



Set of Objects 



Object has' NO curved 
Object has a curved J^^^ surface 



edge or surface 




A 




4> 
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- Haesis of two criteri&# a two- 

By sorting the objects on the basis or tw 

stage classification can be constructed. 

Stacfe Two 

I I — ^ 



O 

o 



OA 




AD 
cm 



04> 




«hat Characteristics .i,ht be used to add a third and a fourth 
.ta,e to this classification scheme. Tr^ is. (8o.e au,,eBtions 

are given on pages 11 and 12.) 




r 



1 [ 



1 
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.e usea for the sets of cv-a objects. For ex^ple. for the 

curved objects: 
^Figure S-T/ * 

qtia ae Three 



o 




1 



i 



is a circle 



o 



o 



04 
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and for the non-curved objects: 
/Figure 2^*5/ 



Stacre Three 



AO 



Faces or sides 
meet at right 
angles 



Faces or sides 
DO NOT meet at 
right angles 



□ 




(3 4> 



4^ces or sides, 
meet at right 
angles 



^ 

Faces or sides 
DO NOT meet at 
right angles 
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INSTRUCTION 
Part II: Keying 

In the last section you learned to group objects base! on 
their similarities and differences. In this section you must 1 
learn to arrange these groups into what biologiate call a key. 
h key is used by biologist-J to identify unknown animals and 
plants. It yru find a plant and want to know that kind of plant 
it is, you can use a key to find out. 

Below is pictured an objects 
/'Figure 




Ma 

Here is a key which will let you identify the object. Read 
the statements which follow. Look at Is and lb and see which 
stement fits the object. Then read over to the end of th line 

» 

and see what number is given and go to the two statements which 

begin with that number, 

la - object contains right angles go to 2 

lb - object is made only of curved lines go to 3 

2a - object has 3 right angles Knurgle 

2b - object has 6 right angles — — — — — . Coopot 

3a - object does not contain any circles — Flapper 

3b - object contains 2 circles Gluck 

If you first chose group lb you made the proper choice since 
the object is made up of curved lines and no right angles. State 

ment lb refers you to 3. Therefore, you skip the 2a and 2b 
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statements and go directly to 3. Here you have two choices, 
3a and 3b. You should have chosen 3b since our unknown object 
contains circles. As you should hnowKnow, the unknown ooject is 
a Gluck , 

What is the name for the object below? 
/Figure 2^ 




After you have gone through the key, you should know that 
this 13 a Coopot (Koo pot) . It contains right angles so you 
go to 2. It has 6 right angles, so it falls into group 2b and 
is a C oopot . 

NOW cop.sider how to make a key. To do this you must be 
familiar with all the objects to be included. Make a key to 
the following 6 objects? 
/Figure 

d) o (=3 da 

Ted e f 

First divide the objects into 2 groups: 



ALL 



0 s 



la - objects with curved lines 
lb - objects with straight lines 
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When grouping you should use observable characteristics of 
the type, used in the unit on Observation. Notice that the lines 
follo^>/in9 the statements are not yet numbered. Now divide each 
of the qi-...->--i, ia and. lb, into sitialler groups. In the second set 
of numlers, 2a and 2b, let us subdivide group la. Since- group la 
will be subdivided into groups 2a and 2b, place a 2 after step la 
so thac th<3 person following the key will know where to go to find 
the subdivision. 

ia - objects with curved lines — *— 2 

lb - objects with straight lines — 

Mow '^ ubdivide group 2a: 

2a - objects made up of circles 

2b - object is elliptical — — " 

, Notice that object c is the only one^^ which ia made Mp of 
curved lines and is elliptical nad therefore it can be distin- 
guished from all of the other objects and identifiod. 

Below is written as much of the key as we have so far. 

la - objects with curved lines — — ~— — — 2 

lb - objects with straight lines 

2a - objects are made up of circles 3 

2b - object is elliptical object c 

Now we will subdivide group 2a. We will do this in groups 
3a and 3b, so'we place a 3 after 2a, 

3a- object contains 3 circles object b 

3b - object contains 1 circle object a 
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Wg have uo>.j grouped in this ways 
/f lexure" 2"9/ 





Curved Lines 
a b c 



Straight lines) 
d e f 



2b 4|i. .-♦..•t^ 

Slight AngleO ; No Right 

: d e : t'^ngies, f 



I X Circle Jab 5a? If ^ ""^Le • 



5b 



Objects a, b, and c are taken care 
the key. 



of. Now we. will finish 
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Below is a completed key to the Six objects pictured. 

2 

la - bbjects with curved lines — — — • 

lb - objects with straight lines - 

3 

2a - ..tjG^^tr nacte up of circles 1"""^ 

^. , - object c 

2b - object is elliptical ™- 

^ ^ object b 

3a - oJDject contains 3 circles — 

, object a 

3b - oijje::t contains 1 circle 

4a - object contains right angles — — r— 

4b - object contains no right angles object 

5a - object haa 2 sides longer than the other 2 pbject d 

5b - object wit.a all four sides the same lengi;h object 3 

The new sections were shown on the chart with dotted lines. 
Study the steps by which this key has been made. 



Evaluation: 



Pick up material from instructor and develop a Key as per 
instructions. 
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Another sample key is given below. Can you find' the proper 
name for the leaves pictured? Vou may have to use your text to 
find sor.is of the terms. 
/Figure 2-l£7 

e 

This will serve as part of your self -appraisal. Check the 
bulletin board for answers to see if you have followed the key 
properly. Before you start, cover the letters on the leaves, 
see if you get the right answers. 

la - leaves simple « — — — — 

lb - leaves compound 5 
2a - leaves with parallel veins ™— 3 

2b - leaves with net^A^eins — — — 4 

3a - leaves sessile (without piticle) leaf d 

* leaf b 

3b - leaves, with, petioles — — — — — — — 

4a - leaves with indented margins leaf a 

4b - leaves with smooth margins 1®®^ ° 

5a - leaflets consisting of single 1®*^ ® 

blades and sessile 

5b - leaflets consisting of four blades ^ 

petioles present 



Then 
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CLASSIFICATION PART 2 
A Catalog of Living Things 



Rationale: 



Why do we classify? If you think about it, I'm sure you 
will fiL almost everything inan works with is organized into 
some type of classification system. This may be in automobile 
p!r?s to the school library or in the grocery ^^ore to the 
files in a hospital, as well as sta.rs, clouds, soils, words, 
etc. 

'The system of Binomial Momenclative as classification of 
living organism is called and ordered tnis way. 

Kingdom 

Phylum 

Order 

Family 

Genus 

Species 

With the kingdom having in it largest and most diverse 
aroupinq down to Genua species (two names) this group of 
orgaSisms which a re very^imiX iar . live in ^he same general 
habitat and interbreed naturally, there "^"'^S^.^Sta Sou will 
l^iassif ication or the study of it (taxonomy) but this you will 
Side?staSd as yoS read in different books and as ^tudy oufc 
Swn nItSJal area around the Santa Cruz Valley later this school 
year. 

ppjectives ; 

8. Describe the Kingdoms of Organism. 

9. Describe Phylums of the Kingdoms as listed in the 
activities. 

10. Name and order in the system of taxonomy two organisms 
from Kingdom to species. 

Activity I: 

Look through Appendix 11, page 782, Green Version. 

Activity II; 

Do Lab 4.1 in Green Version. 

Activity III : 

Read from page 104 in Green Version 
Read from page 144 to 151, Living Thxngs 

21 



Activities : 

1 



I 
I 

I 

I 

I 



1. Read chapter six, do questions 7# 8, 13, 14^ « page 212 
Do problems 1 and 3. 

2. Do lab 6.1 * page 189 Green Version (Long group lav) 

3. Observe prepared slides on selected protest which are with 
the microscopes at the lab tables, 

4. Road chapter seven, answer quirlo qur*st3on 1, anr^wer pro- 
blem 3. 

5. Lab 7.1 - paqe 216 (individual lab) 
6» Look at filmstrip on: 

a. Protozoa 
I b* Algae 

c. World of Work 
?• Write a short paper on three careers in the world of work 
that deals with life, one of which must deal with micro* 
organisms. 

Final Evaluation : 

Have your note book checked to show that activitiefj have been 
completed. Then take test from instructor (Review objectives 
first). 



Quest : 

Lab 6.2 through 6.4. See instructor for help here. 



i 



I 
I 



j 

fWIT I 

t Information Sources ; 

|l. orqanio material i, ,ron or w« or .till 1, alive, vmere « 
inorganic ..terial ne.er was alive? The question ™rk is because 
in some cases neither definition, are any good for it i, sor.etln.s 

|very difUcult to tell which is which. Generally things like rocK, 
air, salt, and water are considered inorganic. Also all the in- 

Jdividual elements on the Periodic Ch.rt also would be inorganic. 
Okay thafs easy enough. But you are ,u.de up of inorganic elenent. 

fc.nd you are organic. So look In texts, dictionaries, and the 11- 

rjrary for more information. 

J- I^^t Book Green Vexslon th ^k School Dinln^y 

f Chapter six and seven also classification page 782 and 783 

|. .'.-nstrip Cla..5sificatipn Protoioa fbe 

Al(T»e EBE 

In 
World of 
Work pvE 



I 
I 
I 
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If Testj 

1. Fron ten objects on lab table separate in groups the oi 

ganic from the inorganic obiects, 
2» vmy are livinq things placed In the kingdom Protista? 

3, What are microorganisms? 

4, How does the organism you cultured reproduce? 

5, What is necessary in order for microorganisms to he cu 
tured? 

6, List three careers which had to do with living things. 

7, What is the world of v/ork? 



tJnit VIT 
Snarial "^^l^tio^nshin^2 

<oa linvc loarnccl in^Gr the throe dinonnional form of an 
object tron fi t/'o c irionsioijal vie;. Troti a scries of two cli?ien- 
sional viev; of an ol^jcct provided by serial sectioning, /ou should 
bc^ able to infer the nont^ral forij and structure • "^ais technique 
provides an excellent va/ of descrxbinn an object botli externally 
and internally. 

It will also proviile insight into your ovservations with the 
licroscope J^ecausc you vrill be able to relate your ovs?orva^:ions to 
^%^iole objects. 

The student should: 

26 ♦ Given an obj^jct and sectional viav;*? of the object, name 
whether the views are cros?^ or longitudinal and i^UH^^jC 
the p«'^3nt on the object fron v;hich t!ie section-^^'^talTen. 

27. Given r set of ordered serial-cross-sections construct 

a drav/ing of a longitu^'ina] view of the objectr 

2a. Demonstrate th:^ serial sectioning of an object, construct 
drav/inos: of the rections and order the drav;inas, 

28A^ Using any resources, pick at least one career in v;hich 
you are interested, 

I n£ or ia a t ion _sour ces ^ 

If you are given a cone and a series of sectional viev/s, you 
should be able to idcntif/ ead r'^.ne those v:hich represent cross 
and those which represent longitudinal sections. 

^ __ 
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1- 




o 

A 



In figure 7-1, Drawing A represents a cross section from the 
cone. By measuring the diai.ieter of the section one can determine 
that th3 cone would generate this section only if it were section- 
ed at Point 1, Viev; B represents a longitudinal section cut from 
the cone. Hince one side is flat the cut raust have been started 
along the flat side of the cone. Puch a cut v/ould provide a lon- 
gitudinal viev; of the object. Measuring the section should en- 
able you to decide that t'he sectn c^^ould have been taken at ei- 
ther Point 2 or 3. 

Tfhen given a set of ordered serial cross-sections, you should" 
be able to construct a drav/ing of a longitudinal viev/ of the ob- 
ject. The urav?ing below provides a slnplef cxanplc. 



ooooOo o 



Oft < ' serial cross-sections 




lonaitudinal viev; of object 
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Activitien:. 

!• :iov; 3GC if you can coiiplctc 1 aucl 2: 
(1) 



^ ^ Serial crorjs section 



Longitudinal vlev; of 
object 



(2) 

OO ^ ^ C>Q(3 ^ ?^erial cross section 

' liOnnitudinal vicx^ of 
ohjoct 

/ 

2. To deiaonstrate tho s^srial sectioning of an object, cut a 
carrot into a continuous set of cross-soctional slices 

{3ain thick) • Mix all of the .slices together. Construct 
drawings of all the slices including the internal structures 
of the carrot. Then order tho drawings and see if you can 
reconstruct" the carrot in its original forn.v/ith the inter- 
nal structure?? in proper perspective. 

3. Observe those di'nensionnl o)>jocts in tb^ lalx)ratory. 
Construct drawings of two dinensional shapes obtained by cut- 
ting an imaginary cross-section and longitudinal section of 
these objects* 

4. Siiow all assignnents to instructor. 
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Unit gBZST 

Constructing Infe renceg and Def ining Operat ionally 

Rationale 

Ona of the moat important abilities that you can develop is the abi- 
lity to 4l8tingui8h between an observation and an inference that 1^ made 

I aboQt the observation. Observations are made by using one of the senses. 

j An inference involve* the thought process since it is an explanation tJf 
•n observation. 

I Por example, you observe that the wind is blowing hard, and all at 

onc0 the electricity goes off. ton /Aen, based on past experience. Infer 
I thAt the wind has damaged the power line and this explains the reason the 
I electricity is off. In order to be sure you haven't jumped to a false 

conclusion, it is necessary to 3ee if jronr inference is 8Vi>ported by 
j *»ther observation, in this exaa^le you could observe the power lines 
in tlie neighborhood to see If further^observation supported your first 
I ^t£eMoe. If, teing tour observation of the power line, you observed 
that a had damaged a pole supporting the power line, you would make a 



second inference since further observation didn't support the first one. 

In your project you will learn to iMke careful observations, con- 
stnct several inferences about each set of observations, and decide what 
new observations would help support the inferences. Next you must decide, 
to«ed on these new observations, whether each of the inferences is an 
.^o^table esq^lanation. ^ 

^^^^t to define operationally is of the utmost importance i* 
developing ytrar ability to use the science process in solving probleme. 
Operational definitions can be used to test inferences and hypotheses. 
They ean also be fermul^wed In such a way that they becow valuable in 
cenitructlRf inference*^ .-«dd hypotheses. 



36* Distinguish between observations and inferences about objects. 

37 « Construct inferences based on observations of biological objects 
or phenomenon • 

38* Distinguish between an operational and descriptive definition. 

39, Construct an operational definition of an object which is being 
oSoservarxon and/or manipulated* 

39A« List attitudes and work habits you would expect an employee to 
fiive in the career area of your choice. 



I 
I 

I Objectives I 

I 

I 

I 

I 

Information sources 
J Tou have already made and recorded observations about ^ variety of 

materials. Occasionally you probably made a mistake and coAstructed an 
(inference based on one of your^^bservations. Let's look at a typical mis* 
^take» Students often record their observations in regard to odor in the 

following manner t "It has no odor.* The statement as recorded is an in-* * 
I ference since you axe inferring that no one can detect an odor. To make an 

obseinratlon you would have to say, "1 couldn't detect any odor." If you 
Iwere describing a preserved^ frog and said, "This object was once alive," 
jyou would be making an inference and not an observation. If you saw a stu- 
dent across the street fr<»a you, staggering and concluded that he was drunk, 
Jyou would be necessary to decide what new observations would help support 

the Inference. What further observation would be necessary in this situation. 
I When you define operationally you state what you do or *hat observation 
gyou perform and what you observe. Examples "Starch is a substance that 

turns purple (what you observe) when a solution of iodine is applied to it 
JCwhat you do)." A descriptive definition of starch would be: "Starch is 

a substance composed of repeating units of glucose sugar linked from the 
t {lumber 1 carbon of one unit to the l?umber 4 carbon of the next unit." As 

tou can see* the operational definition is much more satisfactory. It can 
_ ^. _ _l8olbe useful as a test for inference^u might make relating to starch. 



|For ftxamoJn^ if yon nnV^^ thn InfrnroncQ. "That potn^n contains starchy" 

^ ip».^, r>"'^-at'.l<^'"AT f''<^:^''P::/''^nn can also be heJpfnl ."in i b*-^. ^ ormnJati'^*^^ 
of! inf^':cnr?<f^^ enl .^;''::->l>erec rinco the test is a requ^'rorl pn*t o'' a aood 
:'.-::"ere'ico or hyFCtboses* The cxanple of an inference given in tho pa^o- 
Jcf-nh cLi/xTo. "That tota::o contains starch^-^i-vrottldn't be . : .ticp?.^ ' 

i ^ 1 inference unlc^cs it could be tested. The operational <3r:f initio * of 
Jfc?\:arch we constructed provided the test by which we:couid nake further 
c oevvatic is x^hich enabled us to decide whether our info? o- ir. arc-^-p- 

I \ \7al l--X7)ritten hypothesis usually will include a tent,, vthich comes 
f r^a cii op .rational definition. Therefore, learning how to c!cf i^tr^opera- 
|^.iGvn?J.iy will be qrlte valuable when you need to construct 1 vpv./aonio, 

I^V-^fc.^.iyjf- .les _n'2£L <? 'prai8al 

1« o::oar\r3 prenerved frog* Distinguish whether thn rtat<>mehto 



i 
I 
I 
I 
I 
I 
J 

i; 
I 



balctj rrn rbservations or inferences about ^he orrp-^Srin* Place 
n i ^ i'l f rront of the statement if it is an infere^ncc and an 
^ t - 7 ( K , ^atatement is an observation, 
bJc * t once alive* 

in vr-'^n-^iCa of the Object is lighter in color than the upper side. 
Tho c*:>jc^^: in ! i laterally symmetrical, 

Tl o cVi'C^v. hP'^ n heart, » 

!r!:G o!Djcct ^r* preserved in alchohol or formulin* 
The object is rpotted on the backside, 
The object h^T, a large mouth, ' 
Tho c!:^cct hcc teeth, 

c';jcct hen %.*ebbing between the toes of the: hind feet. 
HVn b-'i^'l lens ere u«ed for justing. 
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__■ The object lays eggs. 

(3fou may check your answers on the following page.) 

After you have checked the statements about the frog that are inferences, 
decide what new observations would help support your inferences. Write 
them below and discuss them with your partner or the instructor. 

2. Select another -of the preserved animal specimens or one of your 
own collection specimens and construct five inferences based on 
your observations. Then decide what new observations would help 
support the inferences. Discuss these with your instructor. 



3, Distinguish the definitions below that are operational by placing 
an *0" in front of them, and those that are descriptive by 
placing a "D» in front of them. 

Carbon is an element cm^sed of 6 protons, 6 electrons, and 6 
neutrms. 

Oxygen is a gas that causes a glowi ng splint to burst into flame when 
the splint is placed^^ a container of the gas. 

A nail Is a steel cylinder that will hold two objects toaether when it 
is hammered into them. 

A pencil Is an object that Will mark a piece of paper when pressed 
against it. . 

A water faucet is a structure from which water flows if you open the 
valve. 

A screw is an object with a head at one end, threads, and a tapered 
point at the other end. 

Sugar is a substance oMRposcd of small, white, irregular crystals that 
are sweet to the taste. 

f{lovi many check your answers on the following page.) 
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ANSWER 1 . I, O, O, 0, O, 1, O, 1, I. 

AMSWER 3 « C, 0,0, O, O, D, D, 



4, Obtain an envelope which contains the objects you are to opera- 
tionally define. Construct an operational definition for each of 
the objects by observing and/or manipulating. Write doim your 
definitions and discuss with your partner and your instructor. 



5. Look around tlie ro<Mn. Construct operational definitions for at 
least five objects you observe. Iteite them down. Now construct 
descriptive definitions for each of the same objects. Compare. 
Discuss with your instructor. 



Unit 
Cells 

Ratlonala r 

, ,«.,tSf5;5 ""^ ^""^ the 

In this unit learn to answer these questions in nneral 

You will need to have an underatandine of cells in atv1«t> f«r. 

«2i"th?s"' z j^K'^"" i"*^"* tSiSg,"iiSaiissn'«df ' 

Ob.iectlvea i :l - 

20. Construct and name the parts of a cell 

21. Distingulah 5 different kinds of cells 

22. Describe the cell parts 

lith'i^t medixine. At least 5 of them 

With the amount of training needed to obtain the jobs. 

ActiYltiea : 

1. Read about cells in Green Version, page 379. 
Read about cells in Living Things, pages 9-40. 

^' yjnir^Sf JJS"* ftlfiMriewers f*t 58 on Cell Structure and 
look at other sets. 

3. Construct a cell (generalized), and label the parts. 

Cell nenbrane Plostic 

. . . Ribsomes 

fi.R. (endophonic reticulum) Vocufile 

micleor meabraat Cyloplost 

Chromosome / ^ *< 

^' iS^AJtiSitjT^^*'''' ""'^^ ^^'^ ^" P^^" provided 

5. Obtain ilidM and use the aierescope to look at different 
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kinds of Milt, alto use the aiero f j,lm ritwtr*. 
Obtain test from teacher after you are sure you know the object ires. 
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Ceil Unit IX: Pa t II 



Rationale: 

^nnnn cellr? of different orcranisns there are definif^ -iti,- 
larities in rhonical na^"e up as as internal struct "^c . 

There are also many difierences fron one orrjanisp ancher as 
veil as trxthin a multicellular oraanir;n. 

In divif^ion of cell with a nucleufj, the process of division 
is very sinilar involving a definite seauence of events called 
i itosis. 

The results of this process in unicellular or^^^'^'^^ns is 
repro^^nction since new individuals (usually 2) are ceveloped, in 
mult: cellular crganismr like yourself^ it results in grov;th, 
healing or replacing tissues. 



Objectives : 

23. Demonstrate the ability to make a mount of an onion 
and use the microscope in finding cell parts. 

24. Describe how cell reproductuion occurs in cells v;ith 
a recognizable nucleus. (mitosis) 

25. Distinguish the results of mitosis on unicellular and 
multicellular organisms. 



Activities: 

1. Green Version Investigation ]].] 

2. Read about Mitosis^ page 36 in Living Things* 

3. ftitosis in Green Version, page 394. 

4. Investigation ]].3 in Green Version. 

5. Set 55 in the Microfilm viev;er. 



Obtain thn trr-t f r your instructor. 
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^ant Rep r oducticn 



To underatc^iid the s^rixual reproduction of a plant or an animal ryou 
^11 first have lo have a basic understanding of the process of neidSia, 



In sexual reproduction two game.tes come together to form the new in- 



L vidua!, gamete, or sex cell, had a full compliment of chromo- 

the new 1*. vidual would have two times the normal number of chrome-' 
sorres. ^fter only a f*=?w mo tings the chromosome number could be very high* 
I .erefore ^ach gamete has only half the normal (2n) number of chromosomes 
V r n). Thio is why melosis is dnown also as reduc cion division, 
l_ In tris unit ycu will also study tae life cycle of an an^io spenn 
j- :rworinr plant). You will also take a brief look into some of the ^ t * * 
vi\„r :e i'f repr('ducti on that occur within the plant kingdom, 
b jt-cti vep 

It You will be able to distinguish between sexual and asexual re- 
production* 

2, You will be able to list from memory the steps in meiosis* 

3., You win be able to name the reproductive structures of an 

angio sperm either orally or written. 

^. You win be able to identify the terms A, Asexual reproduction 

B, gamete 

C« alternation of 
generation 

D. sexual reproduction 

£. sprophyte 

F. gametophyte 

G. Zygote 

H. fruit 
!• egg 
Jf sptrm 



1 
I 



I 



I Activlti^B 

1. Read pages 578-582 and 58^-589 in BSCS, 
, 2t Do investigation 16.? 

3. Read pages ^91-599 in BSCS. 

4, Study sheet P-1 to review the reproductive structures of an 
ang3o sperm. 



I 

I 

I 



I 



I 
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Biology Quiz - Plant Reproduction (20pts) 

Jlatch the ber.t definition to each termt 

!• a sex cell - , 

2» — ^ . a matured ovary of a angio sperm. 

3« _^ , A non^motile fi.n.al ^c-jnete. 

The union of 2 gametes 

Reproductive cycle involving both sexually end a- 

sexual reproduction^ 

6» Vegatative reproduction 

7* - A mostile male game.te* 

" Plant which produces gameteo 

9» Reproduction involving two types of'gShr^.ec;, 

• , .. Plant which prodjuceg spores. 



A. Asexual reproduction 

B. gamete 

Co alternation of generation 
D# sexual reproduction 
EoSporophyte 

F. garnet ophyte 

G. zygote 

H. fruit • 

I. egg 
J* sperm 
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HEREDITY 



RATIONAL ! Heredity is what determines what you are aftei j 
duction, which was studied in the last unit. 

Gregor Mendel developed a useful theory of heredity w; 
still use today with sone added theories. The proof of a 
is its useability in science to continue to account for i. 
dence that comes out of scientific research and the abii„ 
predict results, Mendel's theory has stood vp well to t.J 
A theory as such, is never actually proven in the det.pt.:.- = 
the word and this is an area not for science anyway. 

Mendel's experiments and their results led him to d^- • 
theory which is based on these experinents: that heredi 
termined by particles (we call genes) , aiai that these ge . ; 
pairs in the individual* Each pair of genes is for a r. 
characteristic in an individual but may be for a diff^rr-', 
sion of that characteristic. The genes for this difforon 
sion of the characteristic are called alleles and there 
one more than two alleles for each expression; but nornil 
individual will have only two genes froip each parent. Ti. 
may I>e carried in two waysi (a) both being identical, u . 
the characteristic), and (Jb) each may be different (hyl-rL 
characteristic) . 

The it'ea of dCMftiinance, where one of the alleles will 
characteristics (as tallness in peas) , even though it haa t 
allele (for-s^iortnejssKin peas). The pea pi<uit will look lu 
though it had identical alleles (pure for trait), so you wi 
be able to tell b|' looJcing at the individual whether it i- 
hybreU for a trait. This of course means that shortneas gsi 
peas is a recessive treEit and the individual must he pure f 
characteristic if it shows the trait. 

There is also the case where oue allele Joes not '^mir. 
other and both alleles show themselves in an individual, t, . 
red four^o'cloclc (pure) and white four-o'clock (pure for tr 
If they are crossed, their hy'red offspring would be xsK., 
where both allales ahow themselves together is callw" ; 
hominencc* 



• This idea of genes, recessiveitcss, aoninance or incor 
dominance, can be constructed in a model. This inodel will 
•give the probibillty of the offspring having certain trait: 

We will use letters to indicate genes on chromosonos s 
Cli tallness, if there is an allel which is reccssiv. 
sh<»iness as there is in pea plants, we will use the lower 
the letter to indicate this gene@ £or shortness. 



HESEDITY (cont.) 
Page 2 



The capital (J) as shown before would indicate the dominent gene 
for taliness. 



The resuits of -a cr oss of a pure tall pea plant (liomozygbus) 

parent indicc.ted by ^-i-rV , showing the pairfid_qene on the chronosomes 

with a pure short pea plant indicated byfitfJ . Rcnenber T indicated 

the jiominent gene for tallnebs in pea plants, also that t is the 
recessive trait for shortness. 



TT 



only possible gar^otes producea 
by meiosis* 



"P, i Kar-awt 



Taxing the F| generation which are all hybeds {heterozygous} , 
which means having each gene of the pair different (alleles) ^ one 
for shortness^) and the other for tallness(^) . Since taliness 
is dominent all the offspring of this cr&ss will look lik/^ the' 
tail parent (phenotypc) , even though its Genotype (the kind of 
gene it has) one fcosa the tall parent and from th<r~5hort 
parent* 

. Now in crossing the generation with itself^ means the two 
paicnts are hybreds for taliness and shortness. 



IS 



I "T^^tT^ individuals are in squares 
— gaiaetes are in circles 



Thore are two different kinds of gasetes formed because each 
pareiit has the alleles for tallneas^ ami shortness*. So the probi- 
bility is that 1/2 of the ganetes (eggs or sperms) will carry the 
gqite for taliness and the 1/2 of the gametes will carry the gene for 
shortness* Now each garnet is carrying many other genes besides 
thf 4;)nes we arc concerned with* Theae are for all the other traits 
.an individual organicm has but we will concern our studies to the 
knoiiii genes, so we only show the^i 
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HBREDITY (cont.) 
Pa^e 3 




As you see the probibility is that the gamete of one parent join- 
lAf^ith or the of the other parent is 50:50 (1/2:1/7), 
the same is true of the short gametes i 



f; 




Giving uc a total of 4 offspring. 





HEREDITY (cont.) 
Page 4 



This method of drawing lines fron the gametes to all the possible 
combinations works well with only 1 pair of genes. But if we axe to 
work with more than one pair, another nethod is nuch easier. It is 
one that can be used for these example also; first you take the gam^tei 
from one parent ana place them on the si<;e of a squares; secohd draw 

a line betwe^r. then nakinfj the square in 
>two parts; third take the gametes from the 

— other parent and place then on top (equal 

, spacing); fourth, draw a line between then. 
\k1^\ fifth, in eaoh box thus- formed place 

' the letter representinn .\ chronosone with a 

^rSt*^ ge^^e on it fron the top anr\ the side to part 
^^^^ two letters in e^ch box. 




1 





\ 4 



T 



T 





, T-t 
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HEREDITY 
Page 5 



These are the sane possiLilities as the line method S^vea^s. One 
pure tallES3r two hybrid SI ' ^^^^ P^*^^ short tCS* This 
phenotype (what the grown individual woul.l look like) ratio is 3 
tall an d 1 s hort on an average / because the pure [TTj and the two 
hy br id s I wou Id a ll l ook alike and be tall* 

Only pure recessive_f or' shortness f^Ej could appear short in the 
pea plants. 



be; 



Now the genotype ratio which is the gene the individual has will 




_ ?7 1 » phenotype two^i:2:l gerxotype arc the^i)asic ratios 

^Seh to derermine offspring and parent for the offspring. This will 
be discussed in lecture and is also developed in detail in your text 
book. 

Genes a^e found on chormosomes and are made up of a chemical 
substance callod D.N. A. for short. This raolecule is very stable and 
does not change very often; but if it does# this change in the genes 
chemistry is callea a gene nutation. It may cause a change in the 
traits of an- individual. There are other kinds of mutations which 
may not be h chemical change, this is a mechanical change in the ar- 
rangenent of genes on a chroxnosone or the loss of some ger^ by 
ilcssing parts of a chromoscHne. There is also the possibility that 
paired chromosomes will not separate during meiosis (called non- 
disjunction) thus if fertilization occurs after this, an individual 
may have 3 chrc^osomes or more for sii/.ilar traits causing a change in 
their expression. 

Other wen and women have contributed to Mendel *s theories, the 
ones mentioned in your text have all contributeu to our present 
study of genetics. They ^re: T* h. Morgan--sex chromosomes work 
with Drusophilia fruit ^xxesi W. S. Suttons-chromos^e theory; C. B. 
Br idges-Nondis junction . 

Ih* mary areas of einiployment the eiiployee needs to have a 
background of genetics. Materials for these are in the magazine pam- 
phlet rack* The courses involved are in: (1) Fish and Wildlife 
Hanagement, {2) Forestrey, (3) Timber, (4) Crop and Animal Pro- 
dudtion, (5) Horticulture Products, (6) Seed Production. 
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HEREDITY (cont.) 
Pa$e 6 



There are other areas also if you find materials in other areas# * 
please bring them in so they may be added to out materials in class. 

The areas of employment and skills needed in these fields are 
varied and many. Some of the jobs need a college degree, others do 
MkOt need a high school siplcMna. But all of then neod a good attitude 
and willingness to do a good job. For tiiese are important to be 
successful in any employraent. 



II • OBJECTIVES 



.53 Describe Mendel •s theory of Heredity. 

54 Cons^uct a model showing what happ€ns to genes and chromo*^ 
somes during Meiosis. ♦ . 

55 Construct a raodel of fertilization showiag what happens in 
the reccxnbination of genes on chrc»iicson€s. 

56 Describe how mutation may occur* 

57 Be able to use the principles of probability in predicting 
offspring typos {phenotypes and genotypes) of known parents « 

58 U^mg the principles of probability and knowing the pheno** 
type and genotype of offspring be abic- to tell the genotype 
of paxents* 

(understanding of skills needed tcT* enter into:) 

59 Career Cluster: A^riculturj?^iiusiness ai.d National Resources 

Special areas: Timber ^ rorcstry, Fisli <ind Wildlife^ Crop 

and Aninal Pr<^uction, Horticultural Pro- 
ducts 




HEREDITY 
SEEP^TEST 

1. What is heredity? 

2. Define these terras: 



■1 

u • 


uonxnavnc 


O* 


recessive 


C. 


pure 


d. 


hybrcu 


e. 


inccnr.pl ete dooimace 


f . 


Mutation 


a. 


chroiiiosome 

« 


h. 


gene 


i. 


gamete 


j. 


haploic. 


k. 


diploid 


1. 


ferti i^ization 



3# Shdur a nodel anU ratio of the cross of the following: 




•r« Tall pea vine 




b« VJa wrinkled skin on pea 



w« smooth skin on pea 
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HEREDITY (cont.) 
SELF-TEST (cont.) 



4. Sbow_fertlli2«tion of these gametes: 



5. V/hat were the parent ge^types and P j^ ^^ff^y'^C^ ^^u^^ ^^jtiT ^ ^^ 




^. Descrife>e 3 ways in which nutation can occur, 



7. Give 2 example* of mutation that you know about, 



IV. INFORMATION SOURCES 

1. Chapter 17 Green Version '\ 

2. Chapter 10 & 11 Living Things 

3. Charts in front of roon 

4. Phonograph recordi "Gene the Core of Our Being* 
^5. Filrsstrip seti Introducing Genetics 

C. FilJnstrip seti D.N. A, the Key to All Lift. 

7. Mation pictures "D.N.A. Molecule of Herouity" 

'8. Motion picture! "Genetics Improving Plants and Animals* 
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HEREDITY 

Tnformation Sources (cont.) 



9. Readings in the library: 

a* Chromosome's Diaease # Scientific Anerican, Reprint 
b. Genetic is fcasy » by Gclastein, P. 
Cm Human Genetics # by Englewood Jliffs 

A 

V. ACTIVITIES 



Green Version 

Read pages 624-628 Do guide question !• 

" 67 - 636 Do guide questions 2-C 

" 636-64* Do guide ques^rions T^Z 

" 641-647 Do guide questions 9-12 

* 647-.652 Do guide questions 13*-16 

" iir3-i.S6 Do guide questions 17**18 

" 659-664 Do guide questions 19-'23 

" 664-669 Do gu^de questions 24-25 

Investigation 17,1 prcbi^ility pdres e2£>-CJ0 

17.3 Seedling phenotyj-^^B 651*652 

17.4 human inheritance 656^6 j'J 



VI. PINAL EVALUATIONt Ask teacher for xc. 



VII, QUEST ; DO a research paper on Heredity or develop a le* 
* involves genetics. Ideas on research shelf. 
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